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O6ocHoBaHue. B ka4ecTBe KJIMHNYECKOro MeToga uccieqoBaHns (hyHKLmM xoab0bl C yCIOXHEHHOM KOOP-
[vHauven ncriofib3yeTcs TECT «TaHgeMHasi noxogxa» (tandem gait, TG), oqHaKko TO4YHbIe BUOMEXaHNYECKME
rnapameTpbl XoAbbbl B HEM HEAOCTaTOYHO UccaenoBaHbl. TG npeacTasisgeT cobovi MoangduLMpPOBaHHYO
JIoKoMoumto xoabbbl. CoO6CTBEHHO X0Abba — BbICOKOABTOMATH3UPOBaHHOE ABWXeHne, a TG BHOCUT B Hee
KOMIMOHEHT MPOU3BOJIbHOIr0 KOHTPO/1s. Llenib nccnegoBaHns — n3ydyeHne yHKLNOHaIbHOM 1 bruomexa-
HUYECKOW CUMITOMAaTUKN y AETEN C aTaKTUYECKVIM CUHLPOMOM 0C/Ie JIEYEHUST Oy X0 3agHen Jyepert-
HOVI AMKW B OThAaNIeHHbIV nepnos. Metopabl. B uccnenosaHuv npuHSM yHactue 15 34000BbIX UCTbITYEMbIX
B Bo3pacTte oT 12 o 35 (20,4+7,2) net, u3 Hux 4 Myx4mH v 11 XXEHLYMH, COCTaBUBLLVX PYyry KOHTPOJIS.
Ipynna naymeHTOB cocTosiaia n3 33 geteri B Bo3pacte o1 7 ao 17 (12,3+3,1) net, u3 Hux 15 masp4mkos v 18
[EBOYEK, NMEPEHECLLNX OryXO0Jlb 3aHel YeperiHom SIMKU Y MOCTYNMBLLUMX HA BOCCTaAHOBUTE/IbHOE JIEHEHNE
B Jle4ebHO-peabunnTalymoHHbIA HayYHbIN LIEHTP «Pycckoe rones. [NpoBeneHo nccaenoBaHne KUHeEMaTuku
xoab6bi TG Ha komrinekce OptiTrack (CLLIA). Peaynbrartsbl. [TonyHeHHble pesyibTaTbl oKasaam acuMMeT-
PUYI0 A/INTENIbHOCTY UMKAA Luara v yBeJIn4eHne ero rnpoaomKUTeIbHOCTHY, MPOrnopUMOHaIbHOE TSXXECTU
DYHKLNOHAIbHOrO COCTOSIHUS. [IBV>KEHUST Ta3a XapaKTepun3yroTCsl Pas/INdHbIMY TUaMmu HapyLLeHni. []Bu-
JKeHUs1 crmbaHus-pasrnbaHnss B Ta3006€4PEHHbIX CycTaBax AEMOHCTPUPYIOT 3anasibiBaHne pasrnbaHuvsi
B KOHLIe repvioga rnepeHoca ¢ He3Ha4ynTe IbHbIM CHYIDKEHUEM aMIINTYAbl, KOTOPOE, BOSMOXXHO, BOo3pacTa-
€T C yBEe/IMHEeHNEM CTEeMNeH ABUraTe IbHbIX HapyLLeHWI. []BYKeHUsI B KOJIEHHbIX CycTaBax JEMOHCTPUPY-
10T gBa OCHOBHbIX (heHOMeHa — yBesIMYeHne crubatesibHONM yCTaHOBKU CycTaBa i CHUXKEHNE aMIiInTyagbl
OCHOBHOIO MaxoBoro crubaHusi. Kpome aToro, UMeeTcsi 3anasfbiBaHNe MakcumMyMa MaxoBoro cribaHus.
KuHematuydeckue napametTpbl TG obceqyemMbix 60/bHbIX, B OT/IMYNE OT KOHTPOJIbHOM rpyrribl, HE SIB/SIOT-
CS1 YCTONYNBBIMU, MPEANOIOXKNUTESBHO, M0 NPUYMHE TOro, YTO B HOPME Takas MoguguKaLms xoqe0b! 1er-
KO aBTOMaTU3NPYeTCsI U HE TPEBYET MPomn3BOJIbHOrO KOHTPOJIS. ¥ 60/bHbIX C aTaKTUYECKUM CUHLPOMOM
riocsie e4eHus OryxoJin 3a4He YePErnHOM SMKU KaxKabiv Lwar B pexvme TG TpebyeT AONOHUTEIbHOro
rpPoM3BOJIBHOrO KOHTPOJIS, a YCTOMYNBOCTb M MOBTOPSIEMOCTb [ABVXKEHUS B 3TUX YCJIOBUSIX PE3KO CHU-
JKaroTcs. 3aksrodeHne. B otanyune oT pyTUHHOMO K/IMHUYECKOro BapuaHTa Tecta aHaim3 GuoMexaHuku
[BVIDKEHWU NMO3BOJISIET 4aTb TOYHYH KaYECTBEHHYHO U KOJINYECTBEHHYHO XapaKTepuUCTUKY (DYHKLMOHA IbHbIX
HapyLueHui. 1o gaHHbIM HalLero UCCe[oBaHs], HapyLLEHs ABUraTe/IbHOM (OyHKUMW pa3BUBaroTCs Ha
pasHbIX YPOBHSIX OMNOPHO-ABMIraTe/IbHOro annapara, a CTerneHb VX BblPa>kKeHHOCTHY XOPOLLIO COrJiacyeTcst
C 9KCMEPTHOW OLEHKOU (DYHKLMOHA/IbHOrO COCTOSIHMS NauyneHTa.
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Background: Tandem Gait (TG) testing is known as a clinical method for studying the walking function
with complicated coordination. The precise biomechanical walking parameters in this test remain poorly
investigated. Moreover, TG is a modified locomotion of walking. In general, walking is a highly automated
movement. TG introduces a component of voluntary control into it. Aims: A study of functional and biome-
chanical symptoms in children after the treatment for the posterior fossa tumor in the long term. Methods:
The study involved 15 healthy subjects aged 12 to 35 years (20.4+7.2), among them 4 men and 11 women —
control group. The group of patients comprised 33 children who had a tumor of the posterior cranial fossa
(HF) at the age of 7 to 17 years (12.3+3.1), of these 15 boys and 18 girls, who were admitted for rehabilitation
treatment to the "Russkoe pole" Rehabilitation Center. A study on the TG kinematics was performed with the
Optitrack system. Results: The results showed asymmetry in the duration of the step cycle and an increase
in its duration proportional to the severity of the functional state. The pelvic movements showed different ab-
normalities. The flexion-extension movements in the hip joints were characterized by an extension lag at the
end of the transfer period and a slight decrease in the amplitude, which probably became more pronounced
with an increase in the degree of the motor impairment. The movements in the knee joints demonstrated two
main phenomena: an increase in the flexion setting of the joint and a decrease in the amplitude of the main
swing flexion. In addition, there was a delay in the maximum of the swing flexion. The kinematic parameters
of the TG of the examined patients, in contrast to the control group, are not stable. This is, presumably, due to
the fact, that normally such a modification of walking is easily automated and does not require voluntary con-
trol. In patients with SCF, each step in the TG mode requires additional voluntary control, and under these
conditions, the stability and repeatability of a movement are dramatically reduced. Conclusions: In contrast
to the routine clinical version of the test, the analysis of the movement biomechanics allows one to present
an accurate qualitative and quantitative characterization of functional disorders. According to our research,
motor function disorders develop at various levels of the musculoskeletal system. The degree of their severity
is in a good agreement with the expert assessment of the patient's functional state.
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OBOCHOBAHUE

M3BecTeH MeTon UccnepoBaHns yHKUMM Xoab0sbl
C YCIIOXKHEHHOI KoopAHaunen — NpUCTaBHbIM LLArom
(tandem gait, TG). TG gocTaToO4HO LLUMPOKO UCMOJb3Y-
€TCS B KJIMHNYECKON NPAaKTUKE OJ1S1 OLEHKN aTakTu4e-
CKUX HapyleHuin [1, 2], a Tak>Xe B Ka4ecTBe CpeacTsa

TPeHNpOoBKU yHKUMn pasHoBecus [3]. TG asnsetca
YyBCTBUTENbHbIM TECTOM 15 NALUEHTOB C MO3XEYKO-
BOW aTakcuein, KoTopas ABNSETCHA YaCTbIM CUHAPOMOM
y 60NbHbIX C MOCNEACTBUSMU NIEHEHNS ONyXoJient 3aa-
Heln YepenHon MKW, [JaHHbI TECT B OObIMHOM KJIMHU-
YeCKOM NPUMEHEHN UCMIONB3YETCH B PEXMME OLIEHKM
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OPUTUHAJIbHBIE UCCNEOOBAHUA

BPEMEHUN MPU MPOXOAe OnpeneNeHHOro PacCcTosHUA
[4]. OpHako B gaHHOM BapuaHTe TECT OTBEYAET TOJIbKO
Ha BOMPOC, CNPaBAseTCsa N NauneHT C 3afaHnem, 1 3a
Kakoe BpeMmsi, HO He OTBEYaEeT, Kak 1 3a CHYET KaKmx
PECYPCOB OCYLLECTBAAIOTCA COOCTBEHHO [ABWXEHME
N coxpaHeHve paBHoBecus. [ns oTBeTa Ha 3TU BO-
npocbl paspabaTtbiBalOTCA BapuaHTbl UCCNEAOBaHUSA
C MOMOLLBIO perncTpaumy BroMexaHnYecknx napa-
MeTpoB [3]. TeM He MeHee B HACTOsILLIEE BPEMSA TOYHbIE
BroMexaHn4ecKkne KpuTepum n HopMaTuBbl AN OaH-
HOro TecTa elle He paspaboTaHbl. OcTaeTcs HESICHON
N COBCTBEHHO (hyHKLMOHaNbHas, GuomexaHudeckas
CUMMTOMATUKA MO3>XEYKOBOM aTakcum y 60MbHbIX Mo-
CIe neyeHns ornyxoner 3afHen YepernHom SMKu.

TecT TG paccmaTtpurBaeTcs Hamu eLLle U B Ka4eCTBe
hakTopa MoguduKauum aBToMaTU3NPOBAHHON NOKO-
mMouun (xopp6a). B BapuaHte TG xopbba 6yneT Tpe-
60BaTb MPOU3BONILHOIO KOHTPOSSA. DTO YCNOXHEHME
NepBMYHO aBTOMATUYECKOrO OBVXEHUS Mbl paccmar-
puBaem B Ka4eCcTBe CBOeOobpasHol (yHKLMOHANBHOM
npobbl, KOTOpas Hapsiay ¢ 6onee BbICOKMMMN TpeboBa-
HUAMN K pyHKUMK BanaHca B 3HAYUTENIbHON CTEeneHu
CHXaeT (OYyHKLMIO aBToMaTn3ma.

Llenb nccnepgoBaHus — nsy4veHne QyHKLMOHASb-
HOM M OGUOMEXaHNYECKON CUMMNTOMATUKN Yy OOJIbHbIX
OeTell nocne nevYeHus Oonyxonu 3agHer YepenHomn
MKW B OTAANEHHbIA NEPUOL,

METO/[bI
AunsaiiH uccnepgoBaHus
KoropTHOe, NpoCneKTnBHOE.

Kputepuu cootBetTcTBms

Kputepuy BKJIHOYEHMS: MOCNEOCTBUS XUpypruye-
CKOro Jle4eHns1 onyxonm 3agHen 4epenHom SMKu OT
1 roga n 6onee NMpu HanU4YUKU CTOMKOWM aTakcuu, npu
3TOM (PYHKLMOHANBHOE COCTOSIHNE NMO3BONSET BbIMNON-
HWUTb TecT xoAbbbl MPUCTaBHbIM LWarom 6e3 pucka na-
OeHns, C NaunMeHToM UMmeeTcs BepbasibHbIli KOHTaKT,
JOCTaTOYHbIA A5 MOHUMAaHNS U BbINOSIHEHNS HEOBXO-
OVMbIX MHCTPYKUMIA; OTCYTCTBYET AEKOMMEHCUPOBaH-
Has comartun4eckas naTonorus.

Kputepumn unckmoHeHns: HecnocobHOCTb BbINO-
HUTb TecT (yrpo3a noTepu pasBHOBECUS W NafeHus);
BO3pacT MfafLle 7 neT; oTKas nauueHTa nnm ero po-
OnTens OT TeCTUPOBaHNS.

YcnoBusi npoBegeHust

ViccnepgoBaHue BbinonHeHoO B nepuog ¢ 2018 no
2020 r. B nabopatopun buomexaHuky JlevebHo-pea-
OUNNTALMOHHOIrO Hay4HOro ueHTpa «Pycckoe none»

OIrbY «HaumoHanbHbIi MEpUUMHCKWUIA  Uccneposa-
TENbCKUIA LEHTP [OETCKOM remMaTosniornu, OHKONOoruu
N UMMYyHonorum umenn Omutpns Poravesa» Munsgpa-
Ba Poccun.

OnucaHne megULMHCKOro BMellaTenbCcTBa

MeToguka uccnenoBaHns: UCMbITyeMOMY npegna-
ranocb NPOWTN CTPOro No NPSMON IMHUK, 0O03HAYEH-
HOW Ha nony 6enoi nonocon wupunHom 5 cMm. MicxogHoe
MOJIOXKEHNE — HOMM Ha LUMPUHE MJIeY, PYKN OMyLLEHbI
BOOJSIb Tena. 1o komaHpe obcnenyemblini MPOXOAMA Mo
OaHHOW NMHWUW, NOCnenoBaTeNlbHO NPUCTaBNSAA HOCOK
OLHOWM HOrM K MATKE OPYrow, yaepXueasi nNpu 3TOM
pasHoBecue. ObLas gnnHa nytn 4,5 m.

MeTopabl perucTpauum UCxonos

Pervctpauns OMOMEXaHWKN OBVXKEHWUIA MPOBO-
Onnacb C MOMOLLbIO OMTUKO-3MIEKTPOHHON CUCTEMBI
OptiTrack (CLUA) ¢ ncnonesosaHnem 12 kamep ¢ 4a-
ctotonn 100 ly. MpumeHsnacb cTaHgapTHas MOAENb
C pacnosioxxeHnem mapkepos (puc. 1).

Ha obcnepyemom ycTtaHaBnusanum Habop u3 26
CBETOOTpaXkarLLmx Mapkepos (cm. puc. 1). Peructpu-
poBany roHMorpamMmbl Ta306€4PEHHOIO 1 KOEHHOIO
CyCTaBOB B carntTasibHON NJIOCKOCTU 1 NEpPEMELLIEHNE
Tasza B BePTMKaSIbHON U (PPOHTaNBHOW MIOCKOCTSX,

3

Puc. 1. MecTta KpenneHvsi MapKepoB.
Fig. 1. The placement of the markers.
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a TakXe BPEMEHHbIE XapaKTepUCTVKM UMKna Lwara:
umkn wara (LLL B cek); Ha4ano BTOpO OBOWMHON OMo-
pbl (HBL B % uukna wara).

Hayano n KoHew KaXX[oro umkia wara KaXkaon us
CTOPOH (1eBOV NN NPaBOI) PacCTaBAATCHA BPYUHYHO
Nno LaHHbIM MEepPeMELLEHNST MapKepPOB, PaCroOXKeH-
HbIX Ha MATKE, Nocne 4ero OPMUPYETCS OTYET, CO-
OepXKallinin KnHeMaTnyecKne napameTpbl B hopmaTte
uuKna wara.

OTuveckas akcnepTusa
ViccnepgoBaHne ogobpeHO noKasbHbIM 3TUHECKUM
komuTeToM, NpoTokon Ne 83/15-17 ot 27.10.2017.

CraTtuctunyeckuit aHanus

O6paboTka Mosy4eHHbIX pesynstaToB Oblna npo-
BefeHa CTaHgapTHbIMM MeTodamy BapuaunoHHON
CTaTUCTUKUN C MOMOLLO MPOrpaMMHOro obecneyveHus
Statistica 12. OueHka gOCTOBEPHOCTM pPa3nmMynii Npo-
BOOMNAChb C MOMOLLBIO KpuTepues BunkokcoHa n MaH-
Ha-YUTHW Npn ypoBHe 3Ha4umocTun p <0,05.

PE3YJIbTATbI

OO0beKTbl (yY4aCTHUKM) UccnepoBaHust

C uenbto NonyyYeHnst napameTpPoB 3PESON JTIOKOMO-
LU B NCCNEQoBaHUN NpUHANK y4actue 15 300poBbIX
ncrnbITyeMbiX B Bo3pacTe oT 12 no 35 (cpepHuin BO3-
pacT 20,4+7,2) neT, U3 HUX 4 MY>X4MH 1 11 >KEHLLWH,
He MMEBLUNX B aHaMHe3e TpaBM 1 3abonesaHuii onop-
HO-ABMraTeNbHOro annaparta (rpynna KoHTpons). M3-
BECTHO, YTO OCHOBHblE MapameTpbl XOAbObl CKNaabl-
BatoTcsa K 12 rogam [5] n ocTaloTcs HEM3MEHHbIMU A0
noXxmnoro so3pacTa [6, 7].

B rpynny nauneHToB Bownu 33 pebeHka B BO3-
pacte ot 7 po 17 (cpegHuin Bo3pacTt 12,3+3,1) ner,
n3 Hux 15 manebymkoB U 18 OeBOYEK, MepeHecLunx
fledyeHne Onyxonum 3afdHen YepernHoW MKW M MOCTy-
NUBLUMX HA BOCCTaHOBUTENbHOE nedeHue B JIPHL,

OPUTNHAJIbHBIE UCCNTEAOBAHUA

«Pycckoe none». lNauneHToB € Mepgynno6nacTomon
Mo3xeyka (kog no MKB-10 C71.6) 6bino 14, ¢ acTpo-
uuToMOl Mo3xedka (D33.1) — 12, ¢ raHrnMomon Mo3s-
»xeuyka (C72.8) — 2, ¢ aHannacTU4ecKol aneHauomMoi
Mo3xedka (C71.6) — 2, ¢ HelpoLMTOMON MO3XKe4Ka
(C71.0) — 2, c HeMpoaKTOoOEPMASIbHOM OMYyX0Jbio Npa-
BOW TEMEHHOI obnacTu rosioBHoro mogara (C71.3) — 1.

MpoBoamnock ofHOKpaTHOe BOMEXaHNYECKOE UC-
cnepoBaHve Xoabbbl NpyU NOCTYMNAEHUN MaumMeHTa Ha
nJaHOBOE BOCCTAHOBUTENIbHOE JIEYEHME.

OcHoOBHble pe3ynbTaTbl UCCIE[0BaAHUSA

MauneHTbl pasgeneHsl Ha 4 rpynnbl NO CTeneHn
OUOMEXaHNYECKNX U  (PYHKLMOHANbHBIX HapyLUEHWI
METOOOM 3KCMEePTHON OLEeHKWU: 1-4 — nerkas acum-
meTpus (n=18); 2-9 — NpNbANXKEHbI K HOPMOTUMNYHBLIM
netam (n=7); 3-a — cunbHas acMMETPUS, Hanu4yne
remunapesa (n=3); 4-a4 — Ts>Kenble ABUraTenbHble
paccTpoicTtsa (n=5).

BpemeHHble XapakTepUCTUKN XOAbObl OTPaXkeHbl
B Ta6/. 1. [1ns KOHTPONBHOM rpynMbl MOXXHO OTMETUTD,
yTo AnuTtenbHocTb UL B mMogudukaummn TG cyule-
CTBEHHO BbILLE, YeM A1 OObIMHOW XO4b0bl B MPOU3-
BoJsibHOM Temne [8]. Mpu aTom Havano LILLI gpyron
Horu (napameTtp HBM) cootBeTcTByeT 50%. Onutens-
HocTb LILLI BO BCex mccneqoBaHHbIX rpymnnax 3Havu-
TENbHO MPEBbILIAET 3HAYEHNE B KOHTPOMBHON rpynne
N [OCTUraeT MakCMMaslbHOW BENUYMHbI B rpynne Ts-
XKeJbIX 6OJIbHbIX, Y KOTOPbIX K TOMY XK€ 3Ha4YeHUe eLle
n acummeTpuyHo. CpefHee 3HadeHne napameTpa HB,
He MOoKa3bIBaeT 3HAYNTENIbHON acCMMETPUK: CiegoBa-
TENbHO, PELMNPOKHOCTb HE HapyLLUAETCs CYLLEeCTBEH-
HO HM B OHON N3 06CNeaoBaHHbIX rpymnn.

padhmkn nepemMeleHns Tasza B BeEPTUKANbHOM
1 60koBOM HanpasneHusix B LILLI nokasaHbl Ha puc. 2.

BepTukasnbHble nepemeLleHns NpeacTaBnsaoT co-
60N LMKNYECKNE OBVXKEHUSA C ABYMS MakCUMyMamu
B cepeanHe neproga onopbl TON 1 apyron Horu. dak-

Tabnuua 1/ Table 1

BpeMeHHble XxapaKTep1CTMKMN XoAbGbl B UCcCnefoBaHHbIX rpynnax (Mx0) /
Temporal gait parameters in the patients' group (M0)

Fpynna (Bo3pacr, ner)

MapameTtp CtopoHa 1-a 2-5 3-a 4-a KoHTponb
(13,6+2,9) (12,0+2,6) (12,3+3,5) (11,6+3,5) (20,7+7,3)
L, JNeBas 2,4+0,5 3,8+1,2 3,3+0,9 51+3,6 1,9+0,4
MNpaBas 2,4+0,6 3,8+1,1 3,1+1,2 3,9+2,1 2,0+0,4
HB, % JNeBas 49,4+1,8 50,2+7,2 50,4+18,9 47,6179 50,121
MpaBas 50,4+2,2 48,9+7,0 52,3+11,7 47,6+4,5 50,2+3,5

Mpumeyanwme. L1 — umkn wara; HB — Hayano BTOpOI ABOWHOM OMNOpbI.

Note. LILLI — gait cycle; HB[J — beginning of the second double support interval.
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JleBbI LUKN

JleBoe BepTuKanbHOE NepemeLleHne Tasa

0,014
= o012
2 0,010
T
@ 0,008
E)
® 0,006
=
@ 0,004
&

0,002
=

0,000

-0,002

LUunkn wara, %
JNeBoe hpoHTaNbHOE NepemeLleHne Tasa

0,005

0,000
s 0,005
@© -0,010
z
3 -0,015 \\ . \\
g -0,020 o -
(V] N
= -0,025 b T | ,/
2 N/
S -0030
c

-0,035

LUunkn wara, %

s | FPyNNQ === 2 rpynna == 3 rpynna

MpasBbiii LUKN

MpaBoe BepTrKanbHoe nepemMeLleHne Tasa

0,014
0,012
0,010
0,008
0,006
0,004
0,002

0,000
0 25 50 75 100
-0,002

LUukn wara, %

MpaBoe poHTanbHoe nepemeLleHne Tasa

0,020

0,015

0,010

0,005

0,000

-0,005
-0,010
-0,015
-0,020
-0,025

Uukn wara, %

4 rpynna === KOHTPOJb

Puc. 2. [parikn nepemelLieHn Tasa B LIMKIIE Lara B BEPTUKAIbHOM (BEPXHUI PAS) U PPOHTANBHOM (HVXKHUIN PSA) MIIOCKOCTSX.

Fig. 2. The graphs of the pelvis displacement in a walking cycle in the vertical (upper row) and frontal (bottom row) planes.

TUYECKUW, 3TO ofHa KpuBas, pasbutas Ha LILLI nesow
1 npason Horw. MpadukK BTOPOA rpymnrbl JOBOSLHO TOY-
HO COOTBETCTBYET TaKOBOMY ANl KOHTPOsLHON. B ne-
Bom LILLI nocToBEpHOE OTANYME OT KOHTPOSIBHON rpyn-
nbl UMeETCA ANa rpaduKoB BCEX rpynn, KPOMe Nepson
(p <0,05). Camu rpynnbl Tak>Xe UMEKOT OOCTOBEPHbIE
oTnnyns B rpacdukax. AHanOrnMyYHbIN BapuaHT UMEETCS
n ons npasoro LiLL.

@®poHTanbHble nepemelleHns Tasa 3a L npeg-
CTaBnaloT COBON CUHycougy C MakCMyMOM BMpaBo
UM BNEBO B 3aBMCUMOCTU OT aHaNOrMYHbIX LIMKOB.
Ons nesoro LILL nmetoTca gocToBEpPHbIE OTANYUSA OT
KOHTPOMNBHOWN rpynmbl BO BTOPOWN, TPETbEN U YETBEP-
TOM rpynnax. B cuny TOro, 4To No AaHHbIM napameT-
pam MMelTCA 3Ha4MTeSNlbHble OTIMYMA B rpynnax, To
BCE KpVBble JOCTOBEPHO OTNNHAKOTCA OT APYr OT ApYy-
ra u rpacduka KoHTposibHoW rpynnel (o <0,05).

[OHMOrpammbl ABMXKEHUI B Ta3006€4pPEHHbIX U KO-
JIeHHbIX cycTaBax nNpeacTasneHbl Ha puc. 3.

[OHVOrpammbl OBMXKEHUN B KOHTPOJSIbLHOW rpynm-
ne Maso OT/IM4alTCst OT rpadkoB OObIYHON XOAbObI
[9], HO umetoT psg cneunduYHbIX OIS 9TOro BapuaH-
Ta xo4bbbl N3MeHeHUiA. Tak, Bo3pacTaeT amnamTyga
BO3BPATHOIO [OBWKEHUS Ta300edpeHHbIX CyCTaBoB,
YTO ABNSETCH PEe3yNbLTaTOM MOCTAaHOBKU OOHOW CTO-

Mbl Nepeq Opyroi. B KofeHHOM cycTaBe MOSIHOCThLIO
pegyumpyeTcs nepeoe crmbaHue, a BTopoe crubanve
Mo NPUYMHE MEHbLLEN aKTUBHOCTU — B NEPUOLE Nepe-
Hoca Hke No amnnuTyge. [BrKeHns npason 1 Neson
CTOPOH CUMMETPUYHBI.

OTMeYeHo, 4YTO ABMXEHUSI B Ta300efpeHHbIX Cy-
cTaBax O/is BCex rpynn 60/bHbIX JOCTOBEPHO OTNnYa-
IOTCHA OT KOHTPOJbHOW rpynnbl. YeTBepTas 1 nepsas
rpynnbl MMEelT OTNMYMSA OT BCEX APYruMX rpynn nawyu-
EHTOB; BTOpas 1 TPETbsi LOCTOBEPHO OTIMYaOTCH OT
nepBon 1 YeTBepToi. Ta306eapeHHbIE CyCTaBbl UMEKOT
CHVDKEHHYIO ammniMTygy 1 He JOCTUraloT NOMHOro pas-
rnbaHns. KoneHHble CycTaBbl TakK>XXe HAXOASATCH B MoO-
JNIOXKEHUN HE3HAYNUTENbHOro CrubaHnsi, U OCHOBHas,
MaxoBasl, amnaMTyga B HUX CUIbHO PeayLupoBaHa.
O6pawyaet Ha cebsi BHUMaHME 1 3anasgblBaHne Mak-
CYManbHOro crmbaHnst Ta3ob6edpeHHOro U KONEHHOMo
CyCTaBOB B TPETLEW 1 YeTBEPTON rpynnax, T.e. y nauu-
EHTOB C Hanbonee BblpaXKeHHbIMU (OYHKLMOHABbHBIMU
N3MEHEHMNSIMI.

Ons OBMXEHWI B KOMEHHbIX CyCTaBax XapakTep-
HO [OCTOBEPHOE OTNMYME BCEX obcnegyembix rpymnn
OT KOHTPOJILHON, NPV 3TOM A NPaBoro KONEHHOro
cyCcTaBa B 4eTBepTON rpynne ABVXEHUS OOCTOBEPHO
OTNINYAKOTCA OT APYruxX rpynn nauneHToB. s nesoro
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Puc. 3. loH1orpaMmbl ABVXKEHNUI B Ta30064PEHHBIX 1 KOMEHHbIX CyCTaBax.

Fig. 3. Goniograms of movements in the hip and knee joints.

KOMEHHOro CycTaBa TOMbKO YeTBepTasi rpynna umeet
[OCTOBEPHbIE OTNINYMSA OT NEPBOM.

OucnepcnonHbin aHanuad (ANOVA), a Takxe MHO-
)KECTBEHHble CpaBHeHWs C nonpaskon Tblokn-Kpa-
Mepa no rpynnam obHapy>Xun Hanmdne AOCTOBEPHbIX
pasnuyunia (p <0,05) Mexxgy Bcemu rpynnamu, BKo4as
rpynny KOHTPOSS.

OBCY>XXOEHUE

B pocTynHom nutepartype Mbl He 06HapPYy>XXuUnu Uc-
TOYHMKOB, COLEPXXaLMX aHasnlornyHble AaHHble O
cpaBHeHus. HekoTopble paboTbl cogep)xaT KOMMOo-
HEHTbl KMHemMaTnyeckoro aHanusa. B pabote S. Ka-
wakami n coaBT. [10] npoBegeH 3D-aHann3 xoapbbl TG,
OLHAKO B [AaHHOM WCCefOoBaHMN MEeTOAMKa XOAbObl
Oblna MHOW, YTO He MO3BOJISIET NPOBECTN CPaBHEHME.
B uccnegosanun H.S. Cohen 1 coasT. [11] ncnonb3so-
BaH MHEPLMOHHbI CEHCOP, (UKCUPOBaHHbIN C3aaun Ha
YPOBHE CEpPEaMHbI TYNOBULLA, OAaHHbIE C KOTOPOro Cy-
LLIECTBEHHO OT/IMHAKOTCS OT aHANN3MPYEMbIX HAMU.

Mo pesynsTaTtaMm BbINOIHEHHOrO WCCNEN0OBaHNS,
xogbba TG HeBO3MOXHaA 6e3 creunanbHOro Mnpous-
BOJIBHOIO KOHTPOJIS; KPOME 3TOr0, AaHHbIA TUM XOA4b-
Obl NPeLbABNAET 3HA4YMTENbHbIE TPEOOBaHUS K (yHK-
UMM paBHOBECUSA, MO3TOMYy nokasartenb L paxe
B KOHTPOBHOW rpynmne CyLeCTBEHHO BbILLEe HOPMbl — 2
cek npotue 1,2 [8]. B uenom gaHHbIN napameTp ume-

€T TEHOEHUMIO K YBEJIMYEHMIO MO Mepe HapacTaHus
(PyHKUMOHaNbHBIX HapyLlleHuin. [pyroe xapakTepHoe
N3MEHEHME, KOTOPOE Tak>XXe LUMPOKO U3BECTHO U ANS
06bl4YHON X0abbbl — acumMmeTpus gnautensHocTy LILLL
B Haluem nccnegoBaHum 3To XOPOLLO BUAHO Ha NpuMe-
pe YeTBEePTOW rpynmnbl (MauMeHTbl C HaMbosee TsXKebI-
Mun paccTtporicteamu). Mapametp HBL He obHapyxu-
BaET CYLLECTBEHHbIX M3MEHEHUI B rpynnax G0sbHbIX,
XOTS B UHAMBMAYASIbHBIX ClTyYasix BCTPEYAOTCH 3HaUM-
TeNbHble aCMMETPUM, YTO SBNSETCH CUMMTOMOM Ha-
PYLLEHNS PELMNPOKHOCTN, NMO3TOMY 3TOT nokasartesb
MOXXET ObITb MNONE3eH ANA UHABUOYANBHOIrO aHannsa.

lMokasaTenu OBMXEHNS Tada B KOHTPOSbHON rpyn-
rne, NMoJiy4eHHble Hamu, obafaT He3HAYMTENbHBIMU
OTANYNSAAMU OT TAKOBbIX NP 06bIYHOM XOAb6E, YTO CO-
rnacyeTcsi ¢ nuTepaTypHbIMU AaHHbIMK [12]. Tas npwu
Xxoabbe BbIMNOMHSAET pofib HanaHcupa-koMneHcaTopa,
KOTOPbIV BbIPaBHMBAET OBVXKEHUS HVXKHUX KOHEYHO-
CTell C NX pas3HoCThIo B nonnepuoga LiLL B rapmoHmy-
Hble KoJiebaHmsl, KOTOPble NPU CornacoBaHHON paboTe
NMOSICHNYHOIrO OTAENa MO3BOHOYHMKA NO3BONSAKOT Nepe-
4aBaTb TYNOBULLY MUHMMAJIbHOE KOIMYECTBO TOMYKOB
N OBV>KEHWIA.

B epnHCTBEHHOM MW3BECTHOM HaMm UCCenoBa-
HUM TG ¢ MOMOLLBIO CUCTEMbI BuaeoaHanuaa [3], kak
N B Hawen paboTe, 3a OCHOBY OLIEHKM Obinv B3SAThI
nepemMeLLeHns B abCOMOTHOM BPEMEHW, TEM HE MEHEE
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OPUTUHAJIbHbIE UCCJTEAOBAHNA

pasHble NPUHLMMNbLI PErNCTPALUN 1 MOJyHEHHbIE C KX
NMOMOLLIbIO AaHHbIE HE MO3BONNN UX CPaBHUTL. Kpome
3TOro, B HaLleM MCCnefoBaHu ncnosb3oBaHa bonee
nosiHas MPOCTPaHCTBEHHAA MOAENb Tasa, BKo4ato-
Las YeTblpe Mapkepa.

[BvxeHns crmbaHus-pasrnbaHns B Ta3obenpeH-
HbIX CyCTaBax B MCCMeOOBaHHbIX rpynnax XapakTe-
pPU3YIOTCS, B NMEPBYIO O4Yepenb, 3anasblBaHUEM pas-
rmbaHnsi B KOHUE nepuoga nepeHoca (BO3BpaTHOE
OBUXeHVe 6eapa) 1 He3HAYNTENbHBIM CHUXKEHUEM aM-
NANTYObl, KOTOPOE, BO3MOXHO, BO3pacTaeT C yBenu-
YEHNEM CTEMEHN ABUraTENbHbIX HAPYLUEHWIA.

LBMXEHNSS B KOJNEHHbIX CyCTaBax AEMOHCTPUPY-
0T ABa OCHOBHbIX (hbeHOMeHa — yBenunyeHue cruba-
TENbHOWN YCTAHOBKM CyCTaBa N CHVXXEHWE aMnnTyabl
OCHOBHOIO MaxoBoro crmbaHus. Kpome aToro, nMmeeT-
CS 3anasppiBaHe MakCMMyMa MaxoBoro crubaHus.

KnHemaTtuyeckne napametpbl TG ob6crnegyembix
60JIbHbIX, B OT/IM4ME OT KOHTPOJILHOW rpynnbl, HE SB-
NATCA YCTOMYMBbLIMU, MPEAnONOXNUTENBHO, N0 Npu-
YMHEe TOro, YTO B HOPME Takas Mopudukaums xoabobl
JIErKO aBTOMaTU3NPYETCS U He TpebyeT NPON3BOJIbHOrO
KOHTPOJIS. Y 60JbHbIX C aTAKTUYECKM CUHOPOMOM Mo-
CIe Nie4eHns onyxoamn 3agHen YepernHom AMKN KaXK bl
war B pexume TG TpebyeT AOMOMHUTENBHOMO NPOU3-
BOJIbHOO KOHTPOJIS, @ B 9TUX YCNOBUSAX YCTONYMBOCTb
1 MOBTOPSIEMOCTb ABUXEHNSI PE3KO CHIKAIOTCS.

3AKJTIOMEHUE

Takum 06pa3om, y 60/1bHbIX C NOCNEACTBUSMU Jleve-
HNSA OMNyXonel 3agHen YepenHon AMKIN AN BbISBNIEHUSA
(PYHKUMOHANBHBIX HapyLIEHUA MOXHO MCMOJib30BaTb
TG B KayecTBe (yHKUMOHaNbHOro Tecta. TG cyule-
CTBEHHO [eaBTOMAaTU3MPYET MOXOAKY, YTO MO3BONSET
OUEHNTb aTaKTUYeCKUe HapyLlieHusi, MacKupyemble
aBTOMAaTM3MOM, OOHAKO 60s1ee TOYHO 3TO MOXET MOKa-
3aTb UCCefoBaHne B CPaBHEHUN C 0ObIYHOW XO4bOON.

B oTnuyme OT pyTMHHOrO KJIMHUYECKOro BapuaHTa
TecTta TG, aHanNn3 GMOMEXaHNKN OBVI>XEHWI NO3BONS-
€T JaTb TOYHYK Ka4YeCTBEHHYIO U KONMNYECTBEHHYHO
XapakKTEPUCTUKY (DYHKLIMOHASNbHBIX HapyLlleHuid. 1o
OaHHbIM Hallero nccnefoBaHus, HapyLleHus nsura-
TENbHON (PYHKLMM PasBUBaKOTCS Ha PasHbIX YPOBHSX
OMOPHO-ABUraTenbHOro annapara cuctembl. CTeneHb
NX BbIP2>XEHHOCTW COrJlacyeTCsl C 9KCMEPTHON OLEH-
KON (PYHKLIMOHANBHOrO COCTOSHNSA NaLMeHTa.

AOOMNONIHUTEJIbHAA UHO®OPMALUNA
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